The present paper uses provisional figures available through the 2011 population census to analyse the demographic diversity across the districts of India. The demographic diversity is measured in terms of a diversity index that has been developed for the purpose. The analysis suggests that most of the demographic diversity across the districts of the country is confined to a few districts only, despite the wide spread social, cultural, economic and ecological diversity that is so pervasive in India. The analysis also suggests that between States, demographic diversity accounts for a larger proportion of the total inter-district diversity in the country as compared to within States inter-district diversity and there are substantive inter-State variations. Demographic diversity across the States/Union Territories of India is well known. The provisional results of the 2011 population census suggest that this diversity continues to persist.
INTRODUCTION
India is a very diverse country demographically as well as in terms of social and economic development. There are variations not only across States and Union Territories but also across districts within States and Union Territories and sub-districts within districts, etc. In view of this wide ranging diversity across the country, there is a renewed emphasis in recent years to promote decentralised districts-based approach to population and development planning. This emphasis is amply reflected in the 73rd and 74th amendments in the Constitution of India, 10th and 11th five-year development plans (Government of India, 2002 , 2008 , National Population Policy 2000 (Government of India, 2000) , National Health Policy 2002 (Government of India, 2002) and the National Rural Health Mission (Government of India, 2005) .
The diversity in demography and development across the country and the emphasis on decentralised district population and development planning calls for analysing how the demographic and development situation varies across the districts and how the demographic and development situation in a district contributes to the situation at State/Union Territory level and at the national level. Analysing the demographic and development diversity is thus important through a policy perspective as the persistence of the diversity suggests that exogenous variables and policy and programme interventions affect the demographic and development situation differently at the lower level administrative units -districts, sub-districts and even towns and villages.
In this paper, we use the provisional figures of the 2011 population census to analyse demographic diversity across the districts of India. The provisional results of the 2011 population census provide information about population and its key characteristics for 640 districts of India as they existed at the time of the census. Although, carried out at an interval of ten years, the decennial population census is the only source of district level demographic information in India to facilitate assessment of the demographic situation. The population census is also the only source to provide population related information to the decentralised district population and development planning process and for evaluating the impact of population and development programmes and activities on the quality of life of the people at the district and below district levels. This paper is organized as follows. In the next section of the paper, we develop a diversity index to measure the demographic diversity and show how the demographic diversity at the district level contributes to the demographic diversity at the State/Union Territory level and at the national level. Estimates of the diversity index for the country, States/Union Territories and districts are presented in section three of the paper while section four analyses the variation in the index in the context of selected demographic variables has been analysed in section four. Finally, the policy and programme implications of the diversity in the demographic situation across the districts of the country in the context of decentralised district population and development planning have been discussed in the fifth section of the paper.
DEMOGRAPHIC DIVERSITY INDEX
We measure the demographic diversity across the districts on a two dimensional scale, the dimension of the extent or intensity of diversity and the dimension of the extensiveness of diversity. Measures of the extent or intensity of diversity include differentials and concentration. Differentials are the most basic. They measure how a demographic variable V in the district d, V d , deviates from the national average, V c . If V d /V c =1 for all districts in the country, there is no diversity in the variable V across districts. The larger is the deviation from the limiting value of 1 and the larger is the disparity across the districts. The ratio V d /V c , therefore, is an indicator of the extent or the intensity of inter-district diversity of the variable V in relation to the situation at the national level.
One problem in using the ratio V d /V c as an indicator of the extent or intensity of diversity is that it may take exorbitantly high or low values for extremely high or low values of V d . This concern can be circumvented by using the logarithmic scale rather than the normal scale. Thus, the index of intensity of a demographic variable V in district d relative to the intensity in the country as whole may be defined as:
where log stands for logarithm to the base 10, so that log(1)=0. It is obvious that I dc(v) =0 when V d /V c =1; I dc(v) >0 when V d /V c >1; and I dc(v) <0 when V d /V c <1.
On the other hand, the extensiveness of the diversity may be measured simply in terms of the population in district d as proportion of the population of the country as a whole. If P d denotes the population of the district d and P c denotes the population of the country, then the extensiveness of the population in district d relative to the Chaurasia 315 population of the country may be defined as:
It is obvious that ∑E dc = 1 d∈c. The dimension of extensiveness in the measurement and analysis of diversity is important because the population and the geographical area are not the same for all districts and this structural diversity may influence the demographic diversity. Accounting for the structural diversity is therefore necessary for any analysis of demographic diversity across districts.
Using the index of the extensiveness of diversity and the index of the extent or intensity of the diversity of variable V in district d, we define the index of diversity in district d in relation to the situation in the country as a whole as:
It may be noticed that the index D dc(v) is always positive. The larger the value of the index D dc(v) , the higher is the diversity in the district d as compared to the situation at the national level. The index D dc(v) is a fuller measure of diversity in variable V across districts as it takes into account the size of the population of the district.
Finally, total diversity in variable V across all districts of the country may now be defined as:
which is nothing but the weighted sum of the square of the index of intensity of the variable V in the districts of the country. It is clear that the index D cd(v) takes into account the two dimensions of diversity, the dimension of relative diversity and the dimension of extensiveness, as discussed earlier.
Arguing on similar lines, the total diversity in variable V in all districts of a State/Union Territory s within the country may also be defined as:
Similarly, we can also define, (Durand, 1948) .
Data and variables
The analysis presented here is based on the provisional figures of the 2011 population census released by the Registrar General and Census Commissioner of India (Government of India, 2011). These figures are related to the total population, population aged 0 to 6 years and population aged 7 years and above for each of the 640 districts of the country as well as for its 28 States and 7 Union Territories separately for males and females and for both sexes combined. The provisional figures of the 2011 population census permit estimation of the following 7 demographic indicators for all districts, States and Union Territories of the country:
1. Population density-It is defined as the population per square kilometer of the geographical area. Population density is the most commonly used indicator of the distribution of population across administrative units. If there is no change in the administrative boundaries, the change in the population density of an administrative unit is proportional to the change in the population size of the administrative area. If the population of a district has increased by 10%, population density of that district would also increase by 10% if there is no change in the administrative boundary of the district. 2. Proportion of the population aged 0 to 6 years to the total population. This proportion is a crude indicator of the age structure of the population. The higher is the ratio, the younger is the age structure of the population. 3. The index of age composition. This indicator is defined as the ratio of the population aged 0 to 6 years to the population aged 7 years and above. The index of age composition may be regarded as a crude indicator of the age structure of the population. 4. Population sex ratio, It is defined as the ratio of females to males of all ages combined. This indicator reflects the sex balance in the population. In case of sex imbalance on the either side, the population sex ratio deviates from the limiting value of 1 when the number of females are equal to the number of males in the population. 5. Sex ratio in the population aged 0 to 6 years and sex ratio in the population aged 7 years and above. Age specific sex ratios normally differ from the population sex ratio. The sex ratio tends to be low at very young ages and increases with increasing age. 'Young' population and population with high birth rate tend to have lower overall sex ratio than 'Old' population and population with low birth rate (Shryock and Siegel, 1976) . 6. Fertility index-It is defined as the ratio of the population aged 0 to 6 years to females aged 7 years and above. This ratio is similar to the conventional childwomen ratio (Shryock and Siegel, 1976) , although, it includes women which are not exposed to the risk of a birth. This ratio gives an idea about the diversity in fertility levels across administrative units.
It is well known that the demographic indicators described above are influenced by the core demographic processes: fertility, mortality and migration. As such, the underlying assumption of the present analysis is that diversity in the six variables across districts and States/Union Territories of the country broadly reflect the inter-district demographic diversity in the country. It may however be reiterated that the 2011 population census data released so far is only provisional. There may be changes in these data when final figures of the population census are released. It will however take some time for the Registrar General and Census Commissioner of India to release final data for all the 640 districts, 28 States and 7 Union Territories of the country. Till then, the only source of data for analysing demographic diversity in India is the provisional data of the 2011 population census.
DEMOGRAPHIC DIVERSITY IN INDIA 2011
Estimates of six demographic variables for India are given in Table 1 . These estimates have been derived from the provisional figures of the 2011 population census. The table also includes summary measures of the inter-district variations in the six variables, whereas the kernel density plots of the distribution of the variables across the districts of the country are presented in Figure  1 . These summary measures suggest that all the six demographic variables vary widely across the districts of the country. This is expected because of the social, cultural, economic and environmental diversity that is so pervasive in India. Moreover, the distribution of the six demographic variables across the districts is essentially different as may be seen from the values of the skewness and kurtosis of these distributions. The distribution of population density across the districts is highly positively skewed and has a very high value of kurtosis. This suggests that some districts of the country have exceptionally high population density. At the same time, a very high value of kurtosis indicates that there is a very high probability of districts with extremely high population density. This observation is also supported by the kernel density plot in Figure 1 . According to the provisional figures of the 2011 population census, the population density was more than 2000 persons per square kilometre in about 15% districts of the country, whereas in 11 districts, it was estimated to be more than 10 thousand persons per square kilometre. District Mumbai in Maharashtra had the highest population density of 50 thousand per square kilometre in the country, whereas in all the districts of the national capital Territory of Delhi, the population density was estimated to be more than 3500 persons per square kilometre. The distribution of the index of age composition and 318 J. Geogr. Reg. Plann. the index of fertility across the districts of the country, on the other hand, appears to be very similar. The skewness is positive, but not very large in both distributions which suggests that there are only a few districts in the country with extremely high ratio of the population aged 0 to 6 years to the population aged 7 years and above. At the same time, the kurtosis is negative for both the variables which implies that both distributions have more rounded peak and shorter, thinner tails. The negative value of kurtosis also suggests that there is virtually no district in the country with extremely high index of age composition and districts with extremely high index of fertility. The distribution of the sex ratio across the districts of the country has however been found to be negatively skewed in all the three indicators of female-male balance. This means that there are some districts in the country with extremely low proportion of females to males in the country. There are 9 districts in the country where the population sex ratio is estimated to be less than 800 females for every 1000 males according to the provisional figures of the 2011 population census with the lowest sex ratio estimated in district Daman in the Union Territory of Daman and Diu where there are only 533 females for every 1000 males. In district Leh of Jammu and Kashmir, also, the sex ratio has been estimated to be very low, just 583 females for every 1000 males. On the other hand, in 101 districts of the country, females outnumbered males at the 2011 population census with district Thane in Maharashtra topping the list with a population sex ratio of 1176 females for every 1000 males.
The negative skewness in the distribution across districts is sharper in case of the sex ratio in the population aged 0 to 6 years as compared to the population sex ratio. However, the lowest sex ratio in the population aged 0 to 6 years is well above the lowest population sex ratio. There are only six districts in the country where the sex ratio in the population aged 0 to 6 years has been estimated to be less than 800 females per 1000 males. Four of these six districts are in Haryana, while the remaining two are in Jammu and Kashmir. At the same time, there are only three districts in the country where the female population aged 0 to 6 years Outnumber the male population aged 0 to 6 years.
Finally, the distribution of the sex ratio in population aged 7 years and above across the districts is very much similar to the distribution of the population sex ratio. In fact, the sex ratio in the population aged 7 years and above appears to largely determine the population sex ratio. In ten districts of the country, the sex ratio in the population aged 7 years and above has been estimated to be less than 800 females per 1000 males and nine out of these ten districts, the population sex ratio is also less than 800 females per 1000 males with the lowest ratio estimated in district Daman of the Union Territory of Daman and Diu where there are only 500 females aged 7 years and above for every 1000 males aged 7 years and Chaurasia 319
above. On the other hand, in 117 districts of the country, females aged 7 years and above outnumbered males 7 years and above with district Mahe in Puducherry, topping the list with more than 1200 females aged 7 years and above for every 1000 males 7 years and above. Table 1 also presents estimates of the diversity index defined by Equation (4) for the country separately for the six demographic variables and summary measures of the inter-district variations in the district diversity index defined by Equation (3). The kernel density plots of the distribution of the diversity index across the districts are as shown in Figure 2 . The district level diversity in the country is the highest in case of population density but lowest in case of the sex ratio in population aged 0 to 6 years, while the diversity in the population sex ratio lies between the diversity in sex ratio of the population aged 0 to 6 years and the diversity in the sex ratio in the population aged 7 years and above. On the other hand, the diversity in the index of fertility is higher than the diversity in the index of age composition. This implies that the distribution of the diversity index of the sex demographic variables across the districts of the country is essentially different. This observation is supported by the kernel density plots of the six demographic variables as shown in Figure 2 . Notice that the kernel density plots of all the six variables are skewed towards the right because of the index of diversity defined by the Equation (3) is always positive irrespective of whether the intensity in the district is less than or higher than the national average.
In any case, it is evident from Table 1 and Figure 2 that the observed diversity across the districts in India in all the six demographic variables is primarily the result of extreme levels of diversity in selected districts. In most of the districts of the country, the diversity index, D dc (v) , is less than the average values of D dc(v) for the country as a whole because of extreme diversity in selected districts.
The analysis suggests that when districts are put in the increasing order of the diversity index, 90% of the districts of the country account for only around 25% of the total diversity in population density across the districts of the country while the remaining 75% of the total diversity is accounted by the remaining 10% of the districts. In case of the index of age composition, this proportion is around 52% which means that nearly half of the diversity in the index of age composition across the districts of the country is accounted for by only 10% of the districts having extreme values of the index of age composition. In case of the population sex ratio, the corresponding proportions are 90:10:45:55. Similarly, the corresponding proportions are 90:10:51:49 in case of the sex ratio of the population aged 0 to 6 years and 90:10:44:66 in case of the sex ratio of the population aged 7 years and above. Finally, in case of the index of fertility, 90% of the districts of the country account for only about 51% of the total diversity across the districts while the remaining around 320 J. Geogr. Reg. Plann. 49% of the total diversity is accounted for by the remaining 10% of the districts. The highly skewed distribution of the districts of the country on the scale of the index of diversity in all the six demographic variables is very well reflected in the kernel density plots as shown in Figure 2 . Table  2 lists 10 districts of the country with the highest diversity index D dc(v) for each of the six demographic variables. Table 2 also presents the proportion of the total diversity across the districts of the country accounted for by these ten districts. Results presented in Table 2 are revealing. In case of population density, 10 districts having the highest diversity index account for more than 45% of the total diversity across the districts of the country whereas in case of population sex ratio and the sex ratio of the population aged 7 years and above, this proportion is more than 22%. Finally, in case of the the index of age composition, sex ratio of the population aged 0 to 6 years and in case of the index of fertility, this proportion is around 14%. Table 2 confirms that a very substantial proportion of the total diversity in the selected demographic variables across the districts of the country as revealed through provisional figures of the 2011 population census is accounted for by extreme diversity in selected districts of the country. Table 2 also suggests that the districts with extreme diversity are different for different demographic variables, although there are districts which have extreme values in more than one variables included in the analysis. More specifically, district Mumbai Suburban in Maharashtra has extremely high diversity index in five of the six variables. It is only in case of the sex ratio of the population aged 0 to 6 years that this district is not included in the ten districtswith the highest diversity. On the other hand, district Chennai in Tamil Nadu and districts Kolkata and North 24 Parganas in West Bengal have extremely high diversity index in three of the six demographic variables: population density, index of age composition and the index of fertility. Similarly, district Tiruvananthapuram in Kerala has extremely high diversity index in three variables: population sex ratio, sex ratio of the population aged 7 years and above and the index of fertility, whereas district Surat in Gujarat has extremely high diversity index in all the three indicators of female-male balance in the population. In district Daman of the Union Territory of Daman and Diu and districts Kannur, Kollam, Kozhikode, Mallapuram and Thrissur of Kerala, the index of diversity has been found to be very high in the population sex ratio and in the sex ratio of the population aged 7 years and above. Similarly, in district Coimbatore of Tamil Nadu, districts Krishna and Karimnagar of Andhra Pradesh, district Hugli of West Bengal and district Purba Champaran of Bihar, extreme high diversity indexhas been estimated in case of the index of age composition and the index of fertility. In the remaining 16 districts, the diversity index is amongst the highest in the country in one of the six demographic variables. These districts include three districts of the National Capital Territory of Delhi: North-West, North-East and West districts, district Bangalore of Karnataka and district Hyderabad of Andhra Pradesh where the index of diversity is amongst the highest in the country in case of population density; districts Ahmednagar, Bid and Jalgaon of Maharashtra, districts Jhajhjhar and Sonipat of Haryana and district Amritsar in Punjab, district Jammu in Jammu and Kashmir and district Agra in Uttar Pradesh. Finally, district Thane in Maharashtra, the diversity index in the sex ratio of the population aged 7 years and above has been estimated to be amongst the highest across the districts of the country.
Thus, a very substantial proportion of the total diversity in the six demographic variables is accounted by only 34 or by just about 0.5% districts of the country. If these 34 districts are excluded from the analysis, then there is very substantial reduction in the inter-district diversity in the country of all the six demographic variables included in the analysis.
In order to cluster the districts according to the diversity in the six demographic variables, we have applied the K-means clustering technique. This technique requires the number of clusters to be extracted in advance. In order to decide the number of clusters, we used the rule of the thumb according to which the number of clusters should approximately be equal to √n/2, where n is the number of districts. This rule suggested that the total number of clusters to be extracted should be around 18.
The application of the aforementioned approach suggested that out of the 18 clusters so extracted, only five clusters have more than 2 districts in the cluster. In the remaining 13 clusters, there was only one district in 12 clusters and 2 districts in one cluster. The five clusters which have more than 2 districts, cluster one comprised of 464 or more than 72%; cluster two comprised of 103 or about 16% districts; cluster three comprised of 33 or about 5% districts, cluster four comprised of 18 or less than 3% districts and cluster five comprised of 8 or around 1% of the districts of the country. In other words, 567 or very close to 90% of the districts of the country are grouped in only two clusters in terms of the diversity in demographic situation depicted through the six demographic variables included in the analysis on the basis of the K-means clustering approach.
In view of the fact that using the rule of the thumb to decide about the number of clusters resulted in a large number of single district clusters, we reduced the number of clusters to six only and then applied the K-means clustering technique again to group the districts on the six dimensional scale of demographic situation. This exercise resulted in a very large cluster of 583 or more than 91% of the districts; a second cluster of 45 or around 7% of districts and four small clusters, two of which consist of four districts (Hyderabad, Bangalore, Delhi-North East, DelhiNorth West and North 24 Parganas, Haora, Delhi-South, Delhi-West), one consist of three districts (Kolkata, Mumbai and Chennai) and one only one districts (Mumbai Suburban). Results of the clustering exercise thus confirm that most of the demographic diversity across the districts of the country is largely due to some extreme diversity in less than 10% of the districts. In more than 90% of the districts of the country, the demographic diversity as reflected in terms of the six demographic variables used in the present analysis was quite small.
DECOMPOSITION

Districts of India are organised into States and Union
Territories. This means that the diversity in the demographic variables across the districts of the country can be decomposed into inter-district diversity within the State/Union Territory and inter-State/Union Territory diversity according to Equation 13 for each district and according to Equation 14 for the whole country.
Application of Equation 14 for individual States and Union
Territories also permit the exploration of how the demographic diversity in different States/Union Territories contributes to the demographic diversity in the country as a whole.
Results of the exercise are presented in Table 4 . Interestingly, the contribution of the within State/Union Territory and between State/Union Territory components of the inter-district diversity in the country varies by demographic variables used in the analysis. In case of population density, the within State/Union Territory component accounts for around 52% of the total interdistrict diversity in the country.
Around 46% is accounted for between State/Union Territory component and the rest is accounted for, by the interaction term which is insignificant in terms of the magnitude. By comparison, the within State/Union Territory component accounts for around 28% of the inter-district diversity in the index of fertility while more than 71% of the diversity accounted between State and Union Territory component. It is also evident from the table that, except in the case of population density, the between State/Union Territory component is larger than the within State/Union Territory component in the remaining five variables.
As regards the relative contribution of different States/Union Territories to the total inter-district demographic diversity in the country, Uttar Pradesh figures amongst the five States contributing the largest share to the total diversity in all the six variables was included in the analysis. In addition to Uttar Pradesh, Andhra Pradesh, Maharashtra and Tamil Nadu figure in four of the six variables, Bihar and West Bengal figure in three variables, Kerala in two variables and Delhi, Haryana, Punjab and Rajasthan in one of the six demographic variables.
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The total diversity accounted by the five States contributing the largest share has been estimated to be more than 55% in all but one demographic variable. It is only in case of the sex ratio of the population aged 0 to 6 years that the five States with largest contribution accounts for very close to 50% of the inter-district diversity in the country while this proportion is estimated to be more than 60% in case of the index of fertility. 
CONCLUSIONS
The analysis based on the provisional results of the 2011 population census suggests that most of the demographic diversity across the districts of the country as reflected in the six demographic variables included in the analysis is confined to a few districts only. This observation bears significance in view of the social, cultural, economic and ecological diversity that is so pervasive in India. Despite this social, cultural, economic and ecological diversity, the demographic scenario appears very similar across most of the districts of the country and there are only a few districts with extreme diversity in the demographic situation.
The demographic diversity in the six demographic variables used in the present analysis may be attributed to the interaction of basic demographic processes: fertility, mortality and migration. Information about these demographic processes at the district level is currently not available through the 2011 population census. Once detailed district level information about fertility, mortality and migration is available from the 2011 population census, it will be possible to analyse in greater detail the factors responsible for demographic similarity or demographic diversity across the districts of the country.
The analysis also suggests that between State diversity in the six demographic variables accounts for a larger proportion of the total inter-district diversity in the country as compared to within State inter-district diversity and there are substantive inter-State variations. Demographic diversity across the States/Union Territories of India is well known. The provisional results of the2011 population census suggest that this diversity continue to persist.
Finally, a caveat, the analysis presented here is based on the provisional figures of the 2011 population census. These figures are likely to be changed when final figures of the 2011 population census are released. The relevance of the present analysis lies in the fact that it will take almost a year when final figures of the population census are released. There is however little probability of any significant difference between the provisional figures used in this analysis and final figures to be released by the Registrar General and Census Commissioner of India.
